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(57) ABSTRACT 
There is provided an image reader capable of reading a good 
image free from the influence of foreign matter Such as dust. 
This image reader includes an ADF, a reader section, a dust 
correcting section, and a CPU. The CPU controls the ADF 
and the reader section according to the detection result of the 
dust correcting section so as to selectively execute one of a 
first moving original reading mode and a second moving 
original reading mode. In the first moving original reading 
mode, the reader section is fixed at a predetermined position 
to read the images while the originals are fed at a first sheet 
to-sheet interval. In the second moving original reading 
mode, the reader section is fixed at a predetermined position 
to read the images while the originals are fed at a second 
sheet-to-sheet interval longer than the first sheet-to-sheet 
interval. 

8 Claims, 16 Drawing Sheets 
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FIG. I. 
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FIG. 2B 
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FIG. 2D 
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FIG. 8 
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IMAGE READER, AND CONTROL METHOD 
AND CONTROL PROGRAM FOR THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an image reader, and a control 

method and a control program for the same. 
2. Description of the Related Art 
Conventionally, there have been proposed image readers 

equipped with an automatic document feeder (hereinafter, 
ADF) which include a moving original reading mode and a 
stationary original reading mode as a reading mode using the 
ADF. 
The moving original mode is a mode in which an original 

reading section on an image reader side is fixed at a predeter 
mined reading position to read originals while the originals 
are fed by the ADF at a constant speed. The stationary original 
mode is a mode in which an original is fed onto a platen glass 
by the ADF and fixed on the platen glass and the original 
reading section reads the original while moving. 
AS Such an image reader having the moving original mode 

and the stationary original mode, there has been known an 
image reader that changes the moving original mode to the 
stationary original mode in a case where dust is detected 
during the execution of a job of the moving original mode, in 
order to maintain the quality of read images (see Japanese 
Laid-open Patent Publication (Kokai) No. 2003-333290). 

Also, there has been known an image processing apparatus 
that performs dust correction processing so that dust which is 
detected in the moving original mode becomes less conspicu 
ous on an image to be printed (see Japanese Laid-open Patent 
Publication (Kokai) No. 2003-348336). 

However, in the above-described image reader that 
changes the moving original mode to the stationary original 
mode when dust is detected during the execution of the job of 
the moving original mode, there sometimes occurs such a 
case where the moving original of a Subsequent original has 
already been started at an instant when the reading mode of 
the Subsequent original is tried to be changed to the stationary 
original mode. This necessitated processing such as interrupt 
ing the job of the moving original mode and discarding the 
already read image in order to re-read the same original. 

Further, if the correction is performed so that the dust 
which is detected in an interval of the fed originals (sheet-to 
sheet interval) during the execution of the job of the moving 
original mode becomes less conspicuous, there is a limit to 
the correctable number of dusts. 

In a case where the job of the moving original mode is 
executed for a long time, the number of dusts detected at the 
reading position increases, and if the sheet-to-sheet interval is 
short, part of the detected dusts might not be corrected. This 
may possibly result in the occurrence of streaks or the like in 
a read image. 

SUMMARY OF THE INVENTION 

The present invention was made to solve the above-de 
scribed problems and it is an object of the present invention to 
provide an image reader capable of reading a good image free 
from the influence of foreign matter Such as dust, and a 
control method and a control program for the same. 

To attain the object stated above, according to a first aspect 
of the present invention, there is provided an image reader 
comprising an original feeding section that sequentially feeds 
a plurality or originals sheet by sheet, a reading section that 
reads images on the originals to output image data, a foreign 
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2 
matter detecting section that detects foreign matter existing at 
a reading position of the reading section, and a control section 
that controls the original feeding section and the reading 
section according to a detection result of the foreign matter 
detecting section so as to selectively execute one of a first 
moving original reading mode and a second moving original 
reading mode, the first moving image reading mode being a 
mode in which the reading section is fixed at a predetermined 
reading position to read the images on the originals while the 
originals are fed at a first interval by the original feeding 
section, and the second moving original reading mode being 
a mode in which the reading section is fixed at a predeter 
mined reading position to read the images on the originals 
while the originals are fed at a second interval longer than the 
first interval by the original feeding section. 

With such a structure, it is possible to appropriately set the 
sheet-to-sheet interval when the moving original is read, 
according to the detection result of foreign matter existing at 
the reading position. As a result, the detection of foreign 
matter at the reading position, the image data correction pro 
cessing, and so on can be performed accurately before a 
Subsequent original is fed thereto, which makes it possible to 
read a good image free from the influence of foreign matter 
Such as dust. 

Preferably, an image reader further comprises a storage 
section that stores information regarding the foreign matter 
detected by the foreign matter detecting section, and wherein 
the control section controls the original feeding section and 
the reading section so as to selectively execute one of the first 
moving original reading mode and the second moving origi 
nal reading mode according to the information stored in the 
Storage section. 

Preferably, an image reader further comprises a correcting 
section that reduces the influence of the foreign matter 
detected by the foreign matter detecting section on the image 
data. 
More preferably, information regarding the foreign matter 

includes a number of times the correcting section fails to 
normally finish correction processing. 

Further preferably, in a case where the number of times the 
correcting section fails to normally finish the correction pro 
cessing exceeds a predetermined value, the control section 
controls the original feeding section and the reading section 
So as to execute the second moving original reading mode. 

Preferably, information regarding the foreign matter 
includes a number of pieces of foreign matter detected by the 
foreign matter detecting section. 
More preferably, in a case where the number of pieces of 

foreign matter detected by the foreign matter detecting sec 
tion consecutively exceeds a predetermined value, the control 
section controls the original feeding section and the reading 
section so as to execute the second moving original reading 
mode. 

Preferably, the control section controls the original feeding 
section and the reading section according to the detection 
result of the foreign matter detecting section so as to selec 
tively execute a stationary original reading mode, the station 
ary original reading mode being a mode in which the originals 
are fed by the original feeding section to be fixed at a prede 
termined position and the reading section reads the images on 
the originals while moving. 
More preferably, an image reader further comprises a set 

ting section that sets a high-image quality mode in which the 
reading section reads the images on the originals with high 
image quality, and wherein in a case where the setting section 
sets the high-image quality mode, the control section controls 
the original feeding section and the reading section so as to 
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execute the second moving original reading mode or the 
stationary original reading mode. 
To attain the object stated above, according to a second 

aspect of the present invention, there is provided a control 
method for an image reader comprising an original feeding 
section that sequentially feeds a plurality of originals sheet by 
sheet and a reading section that reads images on the originals 
to output image data, the method comprising a foreign matter 
detecting step of detecting foreign matter existing at a reading 
position of the reading section, and a control step of control 
ling the original feeding section and the reading section 
according to a detection result of the foreign matter detecting 
step so as to execute one of a first moving original reading 
mode and a second moving original reading mode, the first 
moving original reading mode being a mode in which the 
reader section is fixed at a predetermined reading position to 
read the images on the originals while the originals are fed at 
a first interval by the original feeding section, and the second 
moving original reading mode being a mode in which the 
reading section is fixed at a predetermined reading position to 
read the images on the originals while the originals are fed at 
a second interval longer than the first interval by the original 
feeding section. 

To attain the object stated above, according to a third aspect 
of the present invention, there is provided a control program 
executed in an image reader comprising an original feeding 
section that sequentially feeds a plurality of originals sheet by 
sheet and a reading section that reads images on the originals 
to output image data, the program comprising a foreign mat 
ter detecting module for detecting foreign matter existing at a 
reading position of the reading section, and a control module 
for controlling the original feeding section and the reading 
section according to a detection result of the foreign matter 
detecting module so as to execute one of a first moving 
original reading mode and a second moving original reading 
mode, the first moving original reading mode being a mode in 
which the reader section is fixed at a predetermined reading 
position to read the images on the originals while the originals 
are fed at a first interval by the original feeding section, and 
the second moving original reading mode being a mode in 
which the reading section is fixed at a predetermined reading 
position to read the images on the originals while the originals 
are fed at a second interval longer than the first interval by the 
original feeding section. 
The above and other objects, features, and advantages of 

the invention will become more apparent from the following 
detailed description taken in conjunction with the accompa 
nying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view showing the configuration 
of an image reader according to an embodiment of the present 
invention. 

FIGS. 2A, 2B, 2C, and 2D are cross-sectional views of an 
automatic document feeder schematically showing how 
originals are fed in a moving original mode. 

FIG.3 is a cross-sectional view of the automatic document 
feeder schematically showing how originals are fed in a sta 
tionary original mode. 

FIG. 4 is a block diagram of a control section of the auto 
matic document feeder. 

FIG. 5 is a block diagram showing the configuration of a 
reader section. 

FIG. 6 is a block diagram showing the entire configuration 
of an image processing section in FIG. 5. 
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4 
FIG. 7 is a block diagram showing the configuration of a 

controller section. 
FIG. 8 is a functional block diagram of sheet-to-sheet 

interval correction processing executed by a sheet-to-sheet 
interval correction processing section in FIG. 5. 

FIG.9 is a chart useful in explaining light amount variation 
correction processing. 

FIG. 10 is a chart useful in explaining luminous intensity 
distribution correction processing. 

FIG. 11 is a chart useful in explaining dust detection pro 
cessing and dust number counting processing. 

FIG. 12 is a chart useful in explaining dust correction 
processing. 

FIG. 13 is a view showing a relation between a sheet-to 
sheet interval L1 in a first moving original mode and a sheet 
to-sheet interval L2 in a second moving original mode. 

FIGS. 14A and 14B are views useful in explaining a 
method of calculating the sheet-to-sheet interval. 

FIGS. 15A and 15B are views useful in explaining the 
operation when the second moving original mode is changed 
to the stationary original mode. 

FIG. 16 is a view showing a display example of an opera 
tion section. 

FIG. 17 is a view showing an example of an alarm window 
displayed on the operation section. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will now be described in detail with 
reference to the drawings showing a preferred embodiment 
thereof. In the drawings, elements and parts which are iden 
tical throughout the views are designated by identical refer 
ence numeral, and duplicate description thereof is omitted. 

FIG. 1 is a cross-sectional view showing the configuration 
ofan image reader according to an embodiment of the present 
invention. 

In FIG. 1, the image reader includes an automatic docu 
ment feeder 100, a readersection 200, and a controller section 
700. 
As shown in FIG. 1, the automatic document feeder 100 

has an original tray 620 for placing an original bundle 621 
thereon, a stopper 611 protruding from the original tray 620 to 
restrict the original bundle 621 from advancing toward a 
downstream side before the feeding of originals is started, and 
a feed roller 601. It should be noted that the original bundle 
621 consists of at least one sheet of paper or more. The feed 
roller 601 drops onto an original surface of the original bundle 
621 placed on the original tray 620 to rotate. Consequently, an 
uppermost original P of the original bundle 621 is fed. The 
originals fed by the feed roller 601 are separated sheet by 
sheet by actions of a separation roller 602 and a separation 
belt 603. This separation is realized by a well-known retard 
separation technique. 
The original separated by the separation roller 602 and the 

separation belt 603 is conveyed to a resist roller 605 by a 
conveyor roller 604 to abut on the resist roller 605. Conse 
quently, the original is formed in a loop shape so that Slanted 
movement of the original in the course of the conveyance is 
corrected. 
On the downstream side of the resist roller 605, there is 

provided a reverse/feed flapper 613 that guides the original 
having passed through the resist roller 605 to a feed path 652 
through which the original is conveyed toward the platen 
glass 201 or to a reverse path 653. The reverse path 653 has a 
first reverse roller 614 and a second reverse roller 615, both of 
which rotate for reversing the original. On the downstream 
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side of the second reverse roller 615, there is provided a 
reverse flapper 612, which guides the original conveyed from 
the direction of the second reverse roller 615 to a reverse path 
650 or to a re-feed path 651. 
The original conveyed to the feed path 652 is sent onto the 

platen glass 201 by a feedbelt 607. Here, the feedbelt 607 is 
driven by a belt driving roller 606 and touches the platen glass 
201. The original fed by the feed belt 607 is guided to an 
original discharge path 655 via a feed/discharge roller 617, a 
discharge flapper 616, and a discharge roller 618 to be sent to 
an original discharge port 623. 

Further, on a bottom of the original tray 602, provided are 
three sensors, namely, an original rear-end detecting sensor 
608, a final original detecting sensor 609, and an original set 
detecting sensor 610. The original set detecting sensor 610 is 
a transmissive optical sensor detecting that the original 
bundle 621 has been set on the original tray 620. The original 
rear-end detecting sensor 608 is a reflective optical sensor for 
judging whether or not an original is a half-size original. The 
final original detecting sensor 609 provided between the 
original set detecting sensor 610 and the original rear-end 
detecting sensor 608 is a reflective optical sensor for judging 
whether or not a currently conveyed original is a final origi 
nal. The final original detecting sensor 609 also detects 
whether or not there still remains an original for reading 
Subsequent to a currently read original. 
The original tray 620 further has a guide plate (not shown) 

slidable in a sub-scan direction of the original bundle 621 
placed thereon and an original width detecting sensor 670 
interlocking with the guide plate to detect the width of an 
original. The combination of the original width detecting 
sensor 670 and the original rear-end detecting sensor 608 
enables the discrimination of the size of originals in the origi 
nal bundle 621 placed on the original tray 620. It is also 
possible to detect the length of an original by an original 
length detecting sensor 671 provided in a conveyance path, 
based on the conveyance distance from a leading end to a rear 
end of the currently conveyed original. The size of an original 
is also discriminatable by the combination of the length of the 
original detected by the original length detecting sensor 671 
and the width of the original detected by the original width 
detecting sensor 670. 
The automatic document feeder 100 includes a control 

section which is shown in FIG. 4 to be described later. 
The reader section 200 optically reads image information 

recorded on an original, photoelectrically converts it, and 
inputs the resultant thereto as image data. The reader section 
200 has the platen glass 201, a scanner unit 202 having a lamp 
203 and a mirror 204, mirrors 205, 206, a lens 207, a CCD 
sensor 208, and so on. 

Next, a description will be given of the operation of a 
moving original mode in which the scanner unit 202 is fixed 
at a predetermined position to read an image while an original 
is being moved, for reading the original whose one side has an 
image printed. 

FIGS. 2A to 2D are cross-sectional views of the automatic 
document feeder Schematically showing how originals are 
fed in the moving original mode. 
When the automatic document feeder 100 is instructed to 

start feeding originals, the stopper 611 moves down and the 
feed roller 601 drops onto the top surface of the original (see 
FIG. 2A). The actions of the feed roller 601, the separation 
roller 602, the separation belt 603, and the conveyor roller 604 
separate only the uppermost original from the original bundle 
621, and the separated original is sent to the resist roller 605. 
Here, the reverse/feed flapper 613 is set so as to send the 
original to the feed path 652 (see FIG. 2B). 
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6 
The rotation of the resist roller 605 guides the original onto 

the platen glass 201 via the feed path 652. The original is 
conveyed above A point in the drawings at a predetermined 
speed, and an image on the original is read by the scanner unit 
202 kept on standby under the A point. At this time, a read 
start signal is notified to the reader section 200 at the timing 
when a leading end of the original passes through the A point. 
The read original is conveyed as it is in the right direction in 
the drawing and discharged from the original discharge port 
623 to the outside of the automatic document feeder 100 (see 
FIG. 2C). 
When a rear end of an N-th original, which is being read 

above the A point, passes through the conveyor roller 604, the 
feeding of an (N+1)-th original is started from the original 
bundle 621 placed on the original tray 620. Likewise, this 
original is conveyed to the platen glass 201, followed by a 
read operation of an image on this original (see FIG. 2D). At 
this time, by adjusting an activation timing of the resist roller 
605 with the original abutting on the resist roller 605, an 
interval between this original and the preceding original 
which is being read above the A point is appropriately 
adjusted. Then, the originals, which are kept spaced from 
each other by a predetermined interval, are conveyed on the 
platen glass 201. 

FIG.3 is a cross-sectional view of the automatic document 
feeder Schematically showing how originals are fed in a sta 
tionary original mode. 
To read in the stationary original mode an original whose 

one side has an image printed, a rear end of the original is 
fixed at a position B on the platen glass 201 and the scanner 
unit 202 is moved in an arrow direction. Note that the position 
B is an end part on the reverse/feed flapper 613 side. 

FIG. 4 is a block diagram of the control section of the 
automatic document feeder 100. 
The control section of the automatic document feeder 100 

includes a CPU 400, a read-only memory (ROM) 401, a 
random access memory (RAM) 402, a nonvolatile memory 
403, an output port 404, and an input port 405. 
A control program is stored in the ROM 401, and input data 

and work data are stored in the RAM 402. A separation motor 
685 driving the separation belt 603 and a feed motor 681 
driving the resist roller 605 are connected to the output port 
404. Further, a discharge motor 686 driving the feed/dis 
charge roller 617 and the discharge roller 618, a separation 
solenoid 687, and a feed clutch 688 are also connected to the 
output port 404. 
A post-separation sensor 672 detecting the separation of an 

original, a resistor sensor 680, the original rear-end detecting 
sensor 608, and a discharge sensor 673 detecting the dis 
charge of an original are connected to the input port 405. 
Further, the final original detecting sensor 609, the original 
length detecting sensor 671, the original width detecting sen 
sor 670, and the original set detecting sensor 610 are con 
nected to the input port 405. 
The CPU 400 controls the conveyance of originals accord 

ing to the control program stored in the ROM 401. By serial 
communication with a central processing unit (CPU) of the 
reader section 200, the CPU 400 exchanges control data with 
the reader section 200. Further, an image start signal serving 
as a reference for a leading end of original image data is also 
notified to the reader section 200 through a communication 
line. 

FIG. 5 is a block diagram showing the configuration of the 
reader section 200. 
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In FIG. 5, reference numeral 506 denotes the CPU that 
controls the entire reader Section 200. The CPU 506 includes 
a program storage ROM, a work RAM, and the like, not 
shown. 

Reference numeral 507 denotes a motor driver section 
which is a driver circuit for driving an optical driving motor. 
Reference numeral 508 denotes a sensor signal input section 
for taking signals from various kinds of sensors of the reader 
Section 200 into the CPU 506. 
The CPU 506 controls the reader section 200 by using the 

motor driver section 507 and the sensor signal input section 
508. Reference numeral 504 denotes a sheet-to-sheet interval 
correction processing section making sheet-to-sheet interval 
correction. 
An image signal imaged on the CCD 208 by the lens 207 is 

converted to digital image data, which is then subjected to 
various kinds of image processing by an image processing 
section 502 to be written to an image memory section 503. 
The data written to the image memory section 503 are 

sequentially transmitted to the controller section 700 via a 
controller I/F510. Further, an image start signal serving as a 
reference for a leading end of the digital image data of the 
original and the image start signal notified from the ADF are 
notified to the controller Section 700 via the controller I/F510 
at timings determined by the CPU 506. 

FIG. 6 is a block diagram showing the entire configuration 
of the image processing section 502 in FIG. 5. 
The image processing section 502 includes an amplifica 

tion circuit 601, an A/D converter 602, and a correction circuit 
603. 
The CCD 208 outputs an analog image signal for every one 

read line in the course of scanning an original image. The 
outputted analog image signal is amplified by the amplifica 
tion circuit 601 and thereafter converted to an 8-bit digital 
signal by the A/D converter 602. Then, the correction circuit 
603 performs correction processing to the digital signal out 
putted from the A/D converter 602, based on later-described 
sheet-to-sheet interval correction data 808 created by the 
sheet-to-sheet interval correction processing section 504. 
Thereafter, the digital signal having undergone the correction 
processing is written to the image memory section 503. The 
foregoing processing is applied to all pages of the originals, 
whereby read image data of all the originals are formed. 

FIG. 7 is a block diagram showing the configuration of the 
controller Section 700. 
The controller section 700 is connected to the reader sec 

tion 200 via a reader interface 701. The controller Section 700 
has, in addition to the reader interface 701, a reader memory 
702, an encoder 703, and a compressed image memory 704. It 
further has a decoder 705, a page memory 706, a CPU 707, a 
RAM 708, and a ROM 709. These constituent elements are 
connected to a system bus 720. 

In response to the image start signal from the readersection 
200 serving as a trigger, the image data stored in the image 
memory section 503 of the readersection 200 is transmitted to 
the controller section 700 line by line via the controller I/F 
510 and the reader interface 701. 
The not-yet compressed image data transmitted to the con 

troller section 700 are sequentially stored in the reader 
memory 702. The encoder 703 compresses the image data 
stored in the reader memory 702. The compressed image 
memory 704 stores the image data resulting from the com 
pression by the encoder 703. The decoder 705 analyzes (ex 
pands) the compressed image data stored in the compressed 
image memory 704 to develop the resultant on the page 
memory 706. A control program for the controller section 700 
is Stored in the ROM 709. 
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8 
The CPU 707 controls each part of the controller section 

700 according to the control program stored in the ROM 709. 
The RAM 708 is a working area for processing executed by 
the CPU 707. An operation section 712 outputs instructions 
regarding a reading mode (single-side or double-side, first 
moving original reading, second moving original reading, 
stationary original reading, and the like) to the readersection 
200. The controller section 700 communicates with the reader 
section 200 via the reader interface 701 to execute an image 
read operation according to the mode instructed from the 
operation section 712. 

FIG. 8 is a functional block diagram of the sheet-to-sheet 
interval correction processing executed in the sheet-to-sheet 
interval correction processing section 504 in FIG. 5. 

In this embodiment, luminous intensity distribution varia 
tion correction processing and dust correction processing are 
executed as the sheet-to-sheet interval correction processing. 
At the reading position A in FIG. 2, the CCD 208 reads the 

feedbelt 607 in white color facing the CCD 208 in a plurality 
of intervals of originals, and the sheet-to-sheet interval cor 
rection processing section 504 executes the sheet-to-sheet 
interval correction processing based on white data thereof. 
The luminous intensity distribution variation correction and 
dust correction executed in the plurality of intervals of origi 
nals will be described. 
The luminous intensity distribution variation correcting 

section 801 includes a light amount variation correction pro 
cessing section 803 and a luminous intensity distribution 
correction processing section 804. The correction of the light 
amount of the lamp 203 is executed by the light amount 
variation correction processing section 803. The correction 
processing of the luminous intensity distribution pattern in a 
main scan direction is executed by the luminous intensity 
distribution correction processing section 804. The light 
amount of the lamp 203 gradually decreases when it is kept 
lighted for a long time. Therefore, the correction processing 
to raise the light amount level from the current level to a target 
level as a whole as in FIG. 9 is executed by the light amount 
variation correction processing section 803. 

Since the luminous intensity distribution in the main scan 
direction also changes with time, the correction processing to 
adjust the luminous intensity distribution in the main scan 
direction to a uniform light amount level (fixed level) as in 
FIG. 10 is executed by the luminous intensity distribution 
correction processing section 804. 
A dust correcting section 802 detects dust existing on the 

platen glass 201 from an image of the feed belt 607 which is 
read at the reading position A (FIG. 2) or B (FIG. 3) via the 
platen glass 201. This is further followed by the correction 
processing to reduce the influence of the detected dust on the 
original read image data. This correction processing includes 
dust detection processing, dust number counting processing, 
and dust correction processing. 
The dust detection processing is to detect dust existing on 

the platen glass 201 from the image of the feedbelt 607 read 
at the reading position A or B via the platen glass 201 and is 
executed by a dust detection processing section 805. 
As shown in FIG. 11, the dust detection processing section 

805 detects, as a dust pixel, a pixel whose level is equal to or 
lower thana dust determination level. The dust number count 
ing processing is to count the number of dust pixels detected 
by the dust detection processing section 805 and is executed 
by a dust number counting processing section 806. In the case 
of FIG. 11, there are three dust pixels. In the dust correction 
processing, image data read from the original corresponding 
to the pixels where the dusts are detected are interpolated with 
Surrounding pixels as shown in FIG. 12, thereby making the 
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dusts less conspicuous, and it is executed by a dust correction 
processing section 807. It should be noted that the dust cor 
rection processing may be correction processing to eliminate 
dusts from pixels where the dusts are detected. 

In the dust detection processing and the dust correction 
processing executed by the dust detection processing section 
805 and the dust correction processing section 807, respec 
tively, the maximum processable number of image points 
(pixels) (maximum processable point number) is determined 
according to the time period corresponding to the sheet-to 
sheet interval. The sheet-to-sheet interval correction process 
ing section 504 executes the foregoing correction processing 
in a plurality of intervals of originals, creates the sheet-to 
sheet interval correction data 808, and sets the sheet-to-sheet 
interval correction data 808 in the correction circuit 603 for 
use in image reading. 

Next, a method for dust detection/dust correction history 
measurement will be described. In this embodiment, as the 
history measurement, the number of times of the dust detec 
tion/dust correction is counted. 

The aforesaid dust correcting section 802 detects, in each 
sheet-to-sheet interval, whether or not (1) the dust detection 
processing and (2) the dust correction processing have nor 
mally finished, and saves in the nonvolatile memory 403 
history information regarding the detection result for the past 
16 times of the processing (16 sheet-to-sheet intervals). 

In the dust number counting processing, information on the 
number of dust pixels detected from the image data of the feed 
belt 607 read via the platen glass 201 in each sheet-to-sheet 
interval is saved in the nonvolatile memory 403. 

If the number of dust pixels is large when the dust correc 
tion processing is executed by the dust correction processing 
section 807, the correction time also becomes long and the 
dust correction processing sometimes cannot be finished 
within the time period corresponding to the sheet-to-sheet 
interval. Information on whether or not the dust correction 
processing fails to be finished within the time period corre 
sponding to the sheet-to-sheet interval is saved in the non 
volatile memory 403. 

Based on the history information saved in the nonvolatile 
memory 403, in a case where one of the following conditions 
is satisfied, the CPU 400 changes the reading mode of origi 
nals from the normal moving image reading mode (hereinaf 
ter, referred to as a first moving image reading mode) to a 
second moving image reading mode in which originals are 
fed at a longer sheet-to-sheet interval than that in the first 
moving original mode. 

(Condition 1) The number of detected dust pixels is 8 or 
more and the number of dust pixels detected in the past 16 
sheet-to-sheet intervals is on the increasing tendency. 

(Condition 2) The dust correction processing fails to be 
normally finished consecutive three times. 

Next, the change from the first moving original mode to the 
second moving original mode will be described. 
The relation between a sheet-to-sheet interval L1 in the first 

moving original mode and a sheet-to-sheet interval L2 in the 
second moving original mode is L1<L2. In a case where one 
of the conditions 1, 2 is satisfied, the CPU 400 controls a 
rotational operation of the feed motor 681 so that the next 
sheet-to-sheet interval (interval between an original P and a 
Subsequent original Pn) becomes equal to the sheet-to-sheet 
interval L2, as shown in FIG. 13. If one of the conditions 1, 2 
is satisfied at the time when the final original is read or at the 
time when a job is finished (final part of a job), the sheet-to 
sheet interval of the second moving original mode is set from 
the next job to read originals. 
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The sheet-to-sheet interval is calculated as follows. 
First, when a rear end of the original P passes through a 

position facing the resistor sensor 680 as in FIG. 14A, a 
counter 782 starts counting clocks of the feed motor 681 
driving the resist roller 605 in response to the turning-off of 
the resistor sensor 680 serving as a trigger. 

Then, the CPU 400 refers to the clocks of the feed motor 
681 until a leading end of the subsequent original Pn reaches 
the resistor sensor 680 as in FIG. 14B to calculate how long 
the original P has advanced during a period between the 
passage of the original P and the arrival of the original Pn. 
That is, a movement interval Z of the original P is calculated 
by Z Cnxq, where “Cn is a count value of the counter 682 
and “q is an advancement amount of an original per clock of 
the feed motor 681. Therefore, the interval between the origi 
nal P and the original Pn (sheet-to-sheet interval) is obtained 
as the movement distance Z. 

Then, in a case where L2>Z is satisfied, the driving of the 
feed motor 681 is stopped for a time period corresponding to 
(L2-Z)/v, where 'v' is feeding speed of an original, and 
thereafter, the paper feed from the resist roller 605 is started. 
In a case where L2sz is satisfied, the paper feed from the 
resist roller 605 is started without stopping the driving of the 
feed motor 681. In the above-described manner, the originals 
are fed while the sheet-to-sheet interval L2 is kept therebe 
tWeen. 

Thus securing the sheet-to-sheet interval L2 which is 
longer than the normal sheet-to-sheet interval L1 makes it 
possible to secure a longer time period (time period corre 
sponding to L2/v) than the normal time period (time period 
corresponding to L1/v) for the dust detection processing and 
the dust correction processing. 

Further, securing the longer time period (time period cor 
responding to L2/v) than the normal time period (time period 
corresponding to L1/v) for the dust detection processing and 
the dust correction processing makes it possible to increase 
the maximum number of points (pixels) processable in the 
dust detection processing and the dust correction processing. 
That is, more accurate dust detection processing and dust 
correction processing are made possible. 

For example, the maximum number of points (pixels) pro 
cessed by the dust detection processing section 805 and the 
dust correction processing section 807 in the first moving 
original mode is 15 points (pixels), but a maximum of 30 
points (pixels) can be processed in the second moving origi 
nal mode. 

Further, in order to execute more accurate dust detection 
processing and dust correction processing than the dust detec 
tion processing and dust correction processing in the first 
moving original mode, the sheet-to-sheet interval according 
to the number of points (pixels) that should be subjected to the 
dust detection processing and dust correction processing may 
be set. For example, the CPU 400 sets a sheet-to-sheet interval 
X so that X2txn/v holds, where 'x' is the sheet-to-sheet 
interval to be set, “t' is the time required for dust detection 
and dust correction per point, “n” is the number of detected 
points, and 'v' is feeding speed. 

Even when the reading mode of originals is changed to the 
second moving original mode according to the history infor 
mation as described above, in a case where one of the follow 
ing conditions is satisfied, a further change to the stationary 
original mode is also possible. It should be noted that in the 
stationary original mode, the Scanner unit reads an original 
fixed on the platen glass while moving. 

(Condition 3) The number of detected dust pixels is 5 or 
more and the number of dust pixels detected in the past 16 
sheet-to-sheet intervals is on an increasing tendency. 
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(Condition 4) The dust correction processing fails to be 
normally finished consecutive three times. 

That is, according to the history information regarding the 
dust detection processing and the dust correction processing, 
the second moving original mode can be changed to the 
stationary original mode. The stationary original mode has an 
advantage that streaks due to dust as occurring in the moving 
original do not easily occur in an original image, though the 
performance of the read operation lowers in the stationary 
original mode. 
The directions of main scan and Sub-Scan of an original in 

the stationary original mode are reverse to those in the moving 
original mode, and therefore, image data obtained in the 
stationary original mode is a mirror image of an image read in 
the moving original mode. Therefore, further applying mirror 
image processing by the controller section 700 makes it pos 
sible to obtain normal image data. 

Here, the first moving original mode may also be changed 
to the stationary original mode according to the history infor 
mation regarding the dust detection processing and the dust 
correction processing. In this case, however, the following 
processing is necessary. Namely, in a case where an attempt to 
change the first moving original mode to the stationary origi 
nal mode is made when an original is read in the first moving 
original mode with the normal sheet-to-sheet interval L1, a 
leading end of a Subsequent original reaches the reading 
position, so that the image start signal is generated. Therefore, 
if the original is read in this state, the controller section 700 
reads the original in the first moving original mode, so that 
mirror image data is obtained. Therefore, in a case where the 
first moving original mode is changed to the stationary origi 
nal mode, processing to cancel the currently reading image is 
required for the controller section 700. 
On the other hand, in a case where the reading mode is 

changed to the stationary original mode when an original is 
read in the second moving original mode in which originals 
are fed at the sheet-to-sheet interval L2, it is possible to notify 
the controller section 700 of the change to the stationary 
original mode prior to the generation of the image start signal 
ofa Subsequent original. Therefore, the Subsequent original is 
not read, which enables Smooth change to the stationary 
original operation. 

In this manner, when the second moving original mode is 
changed to the stationary original mode, the sheet-to-sheet 
interval is widened in advance, so that the image start signal 
is not outputted prior to the change to the stationary original 
mode, which eliminates the need for the image canceling 
processing for the controller section 700. 

Next, the operation for changing the second moving origi 
nal mode to the stationary original reading mode will be 
described. 
The change to the stationary original mode can be started 

from an original immediately after the condition 3 or the 
condition 4 is satisfied. That is, in a case where the condition 
3 or the condition 4 is satisfied, a rear end of the original is 
placed on the position B that matches an end portion of the 
platen glass 201, as shown in FIG. 15A. 

At this time, in a case where the originals length in the 
main scan direction is shorter than the interval between the 
moving original position A and the position B, since the rear 
end of the original has passed through the position B, the feed 
belt 607 is rotated in a reverse direction to move the rear end 
of the original back to the position B and then the stationary 
original operation follows (FIG. 15B). 

In the above-described embodiment, the first moving origi 
nal mode is changed to the second moving original mode, and 
further, the second moving original mode is changed to the 
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12 
stationary original mode, but the first moving original mode 
may be changed directly to the stationary original mode in a 
case where the sheet-to-sheet interval L1 in the first moving 
original mode is long enough to allow the direct change to the 
stationary original mode. 

Further, in the above-describe embodiment, the first mov 
ing original mode is changed to the second moving original 
mode according to the history information, but the first mov 
ing original mode may be changed to the second moving 
original mode in a case where a high-image quality mode is 
set in the operation section 712 of the controller section 700 as 
in FIG. 16. In this case, the second moving original mode may 
be further changed to the stationary original mode in Such a 
case where the number of detected dust pixels is also larger 
than a predetermined value in the second moving original 
mode similarly to the above-described case. Further, in a case 
where the high-image quality mode is set by the operation 
section 712, the first moving original mode may be directly 
changed to the stationary original mode, instead of being 
changed to the second moving original mode. 

It should be noted that the second moving original mode 
may be changed to the first moving original mode in a case 
where the number of dust pixels detected in sheet-to-sheet 
intervals during the second moving original mode is decreas 
ing. 

In this embodiment, as described above, the reading mode 
is automatically changed from the first moving original mode 
to the second moving original mode and from the second 
moving original mode to the stationary original mode based 
on the history information. However, such a structure is not 
restrictive, and another possible structure is to display an 
alarm window as in FIG. 17 on the operation section 712 
when the condition for the change to each mode is satisfied. 
Then, by operating a touch panel of the alarm window 412, a 
user is capable of selecting the change from the first moving 
original mode to the second moving original mode, the 
change from the second moving original mode to the station 
ary original mode, or the change from the first moving origi 
nal mode to the stationary original mode. The alarm window 
may be displayed on the operation section 712 immediately 
upon the detection of dust pixel in a sheet-to-sheet interval 
during the conveyance of originals (during a job) or may be 
displayed after the feeding of the whole original bundle 621 
on the original tray 320 is finished (after the job). 

In this embodiment, as described in detail above, according 
to the history information regarding foreign matter, the first 
moving original mode in which originals are kept spaced by 
the sheet-to-sheet interval L1 during the conveyance can be 
changed to the second moving original mode in which origi 
nals during the conveyance are kept spaced by the sheet-to 
sheet interval L2 longer than the sheet-to-sheet interval L1, so 
that the sheet-to-sheet interval during the moving original can 
be made longer according to the past history regarding for 
eign matter (dust) during a moving original job. As a result, 
the time up to the feeding of a Subsequent original is made 
longer, and this extended time allows accurate detection of 
foreign matter and accurate correction processing of the 
detected foreign matter, which makes it possible to read a 
good image free from the influence of foreign matter Such as 
dust. 

In the above-described embodiment, the first moving origi 
nal mode is changed to the second moving original mode in a 
case where the condition 1 or the condition 2 is satisfied, but 
this is not restrictive. For example, in a case where the number 
of detected dust pixels per page exceeds a predetermined 
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value (for example, 10), the first moving original mode may 
be automatically changed to the second moving original 
mode. 

It is to be understood that the object of the present invention 
may also be accomplished by Supplying a system or an appa 
ratus with a storage medium in which a program code of 
software which realizes the functions of the above-described 
embodiment is stored, and causing a computer (or CPU or 
MPU) of the system or apparatus to read out and execute the 
program code stored in the storage medium. 

In this case, the program code itself read from the storage 
medium realizes the functions of the above-described 
embodiment, and hence the program code and the storage 
medium on which the program code is stored constitute the 
present invention. 

Examples of the storage medium for Supplying the pro 
gram code include a floppy (registered trademark) disk, a 
hard disk, a magnetic-optical disk, a CD-ROM, a CD-R, a 
CD-RW, a DVD-ROM, a DVD-RAM, a DVD-RW, a DVD+ 
RW, a magnetic tape, a nonvolatile memory card, and a ROM. 
Alternatively, the program code may be supplied by down 
loading via a network. 

Further, it is to be understood that the functions of the 
above-described embodiment may be accomplished not only 
by executing the program code read out by a computer, but 
also by causing an OS (operating system) or the like which 
operates on the computer to perform a part or all of the actual 
operations based on instructions of the program code. 

Further, it is to be understood that the functions of the 
above-described embodiment may be accomplished by writ 
ing the program code read out from the storage medium into 
a memory provided in an expansion board inserted into a 
computer or a memory provided in an expansion unit con 
nected to the computer and then causing a CPU or the like 
provided in the expansion board or the expansion unit to 
perform a part or all of the actual operations based on instruc 
tions of the program code. 

This application claims the benefit of Japanese Patent 
Application No. 2005-189796, filed Jun. 29, 2005, which is 
hereby incorporated by reference herein in its entirety. 

What is claimed is: 
1. An image reader comprising: 
an original feeding section that sequentially feeds a plural 

ity of originals sheet by sheet; 
a reading section that reads images on the fed originals at a 

reading position to output image data; 
a foreign matter detecting section that detects foreign mat 

ter existing at the reading position based on the image 
data output by said reading section during an original 
to-original interval of the fed originals; 

a correcting section that corrects the output image data for 
the originals based on a detection result of said foreign 
matter detecting section; and 

a control section that controls said original feeding section 
and said reading section according to a history of the 
detection result of said foreign matter detecting section 
So as to selectively execute one of a first moving original 
reading mode with a first original-to-original interval of 
the fed originals and a second moving original reading 
mode with a second original-to-original interval of the 
fed originals longer than the first original-to-original 
interval, 

wherein, in the first moving original reading mode, said 
control section controls said original feeding section to 
feed each of the originals while being read by said read 
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14 
ing section and controls said original feeding section to 
feed the originals at the first original-to-original interval, 
and 

wherein, in the second moving original reading mode, said 
control section controls said original feeding section to 
feed each of the originals while being read by said read 
ing section and controls said original feeding section to 
feed the originals at the second original-to-original 
interval. 

2. An image reader according to claim 1, further compris 
ing a storage section that stores information regarding the 
foreign matter detected by said foreign matter detecting sec 
tion, 

wherein said control section controls said original feeding 
section and said reading section so as to selectively 
execute one of the first moving original reading mode 
and the second moving original reading mode according 
to the information stored in said storage section. 

3. An image reader according to claim 2, wherein the 
information regarding the foreign matter includes the number 
of pieces of the foreign matter detected by said foreign matter 
detecting section 

said control section controls said original feeding section 
and said reading section based on the number of pieces 
of the foreign matter. 

4. An image reader according to claim 1, wherein in a case 
where the number of times said correcting section fails to 
normally finish the correction processing exceeds a predeter 
mined value, said control section controls said original feed 
ing section and said reading section so as to execute the 
second moving original reading mode. 

5. An image reader according to claim 1, wherein said 
control section controls said original feeding section and said 
reading section according to the detection result of said for 
eign matter detecting section so as to selectively execute a 
stationary original reading mode, the stationary original read 
ing mode being a mode in which the originals are fed by said 
original feeding section to be fixed at a predetermined posi 
tion and said reading section reads the images on the originals 
while said reading section is moved. 

6. An image reader according to claim 5, further compris 
ing a setting section that sets a high-image quality mode in 
which said reading section reads the images on the originals 
with high image quality, 

wherein in a case where said setting section sets the high 
image quality mode, said control section controls said 
original feeding section and said reading section so as to 
execute the second moving original reading mode or the 
stationary original reading mode. 

7. A control method for an image reader comprising an 
original feeding section that sequentially feeds a plurality of 
originals sheet by sheet and a reading section that reads 
images on the fed originals at a reading position to output 
image data, the method comprising: 

a foreign matter detecting step of detecting foreign matter 
existing at the reading position based on the image data 
output by said reading section during an original-to 
original interval of the fed originals; 

a correcting step of correcting the output image data for the 
originals based on a detection result of said foreign 
matter detecting step; and 

a control step of controlling said original feeding section 
and said reading section according to a history of the 
detection result of said foreign matter detecting step so 
as to selectively execute one of a first moving original 
reading mode with a first original-to-original interval of 
the fed originals and a second moving original reading 
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mode with a second original-to-original interval of the 
fed originals longer than the first original-to-original 
interval, 

wherein, in the first moving original reading mode, said 
control step controls said original feeding section to feed 
each of the originals while being read by said reading 
section and controls said original feeding section to feed 
the originals at the first original-to-original interval, and 

wherein, in the second moving original reading mode, said 
control step controls said original feeding section to feed 
each of the originals while being read by said reading 
section and controls said original feeding section to feed 
the originals at the second original-to-original interval. 

8. A non-transitory computer-readable storage medium 
storing a control program executed in an image reader com 
prising an original feeding section that sequentially feeds a 
plurality of originals sheet by sheet and a reading section that 
reads images on the fed originals at a reading position to 
output image data, the program comprising: 

a foreign matter detecting module for detecting foreign 
matter existing at the reading position based on the 
image data output by said reading section during an 
original-to-original interval of the fed originals; 
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a correcting module that corrects the output image data for 

the originals based on a detection result of said foreign 
matter detecting module; and 

a control module for controlling said original feeding sec 
tion and said reading section according to a history of the 
detection result of said foreign matter detecting module 
So as to selectively execute one of a first moving original 
reading mode with a first original-to-original interval of 
the fed originals and a second moving original reading 
mode with a second original-to-original interval of the 
fed originals longer than the first original-to-original 
interval, 

wherein, in the first moving original reading mode, said 
control module controls said original feeding section to 
feed each of the originals while being read by said read 
ing section and controls said original feeding section to 
feed the originals at the first original-to-original interval, 
and 

wherein, in the second moving original reading mode, said 
control module controls said original feeding section to 
feed each of the originals while being read by said read 
ing section and controls said original feeding section to 
feed the originals at the second original-to-original 
interval. 


